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ABSTRACT 


A process and an apparatus for rejecting defective 
packages in the region of a packaging machine are dis- 
closed. In the production of bundles formed from sev- 
eral individual packages, especially from a group (11) of 
cigarette packages (10), it is required to inspect the 
cigarette packages (10) as regards completeness of the 
group. Packages (13) which are thus found to be defec- 
tive are marked in an exteriorly visible manner and are 
rejected at a later stage, especially in the region of a 
discharge track (26). The defective package (13) is 
marked by way of folding over a folding tab of an outer 
wrapping (12), especially a lower tab (33) in the region 
of a rearward side wall with respect to the conveying 
direction. The lower tab (33) forms a gusset (36) which 
is folded over to the outside. 

12 Claims, 6 Drawing Sheets 
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PROCESS AND APPARATUS FOR REJECTING 
DEFECTIVE PACKAGES IN THE REGION OF A 
PACKAGING MACHINE 

5 

DESCRIPTION 

The invention relates to a process for rejecting pack- 
ages which are defective with respect to their contents 
(defective packages) from a feed stream of the packages 
in the region of a packaging machine, especially in con- 10 
junction with the production of bundles for cigarette 
packages (so-called cigarette cartons). Furthermore, the 
invention relates to an apparatus for carrying out this 
process. 

During the production of large packages — bund- 15 
les— formed from a group of small packages, especially 
cigarette packages, it is quite often unavoidable that a 
group of small packages which is assembled to form the 
package contents is incomplete. These large packages 
which are defective with respect to their contents, i.e. 20 
with respect to the number of wrapped small packages, 
must be identified and rejected. 

Bundles of cigarette packages are usually delivered in 
rows, each formed from two superposed cigarette pack- 
ages. This line of packages is separated into appropriate 25 
groups of usually ten cigarette packages which are to 
form the contents of a bundle. For various kinds of 
reasons, there are quite often gaps in the line of pack- 
ages which result in the production of bundles with 
incomplete contents. 30 

The invention is based on the object of proposing 
measures which permit an inspection of the package 
contents of a (large) package — bundle — without imped- 
ing the manufacturing process, and a simple and reliable 
identification and rejection of defective packages. 35 

To attain this object, the process according to the 
invention is characterized in that the package contents, 
especially a group of cigarette packages, is inspected 
after assembly of the group immediately before or dur- 
ing the packaging process at a time when the package is 40 
at least still partially open, and in that a defective pack- 
age is provided with a visible exterior marking, and in 
that the package which is marked in this way is rejected 
thereafter, especially in the region of a discharge track 
for the completed packages. 45 

Accordingly, the process according to the invention 
comprises three steps: First of all, the correctness of the 
package contents, i.e. of the group of small packages, 
especially cigarette packages, is inspected. If there are 
any faults, the package is marked. Later, after the pack- 50 
ages have been finished, the defective package is identi- 
fied and rejected. 

According to the invention, the visible marking of a 
defective package consists of a marking which is ap- 
plied to the package, specifically to the outer wrapping 55 
of the package, in the course of the packaging process. 
In the preferred exemplary embodiment of the inven- 
tion, this marking is formed from a folding tab of the 
outer wrapping which is folded over especially in the 
region of a corner. In outer wrappings of cigarette car- 60 
tons which are formed from thin cardboard, an outer 
closure tab in the region of an elongated side wall is 
particularly suitable for this purpose. An essentially 
triangular gusset which is turned inside out is formed by 
folding over a marginal corner portion. 65 

The package is inspected just before it is wrapped, 
especially in the region of a folding station. Here, an 
inspection means inspects the package in the region of 
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its rear side which is still open. The arrangement of the 
small packages within the group of packages permits 
the inspection of all cigarette packages in the region of 
a longitudinal side which is the rearward side with 
respect to the direction of transport, preferably by 
means of a camera. 

Defective packages are rejected outside the region in 
which the folding and other processing operations are 
carried out, particularly in the region of a discharge 
track. 

Further features of the invention relate to the struc- 
ture of the apparatus. An exemplary embodiment will 
be described hereinafter, in detail, with reference to the 
drawings, in which: 

FIG. 1 shows an unfolded blank for a package, specif- 
ically for a bundle, 

FIG. 2 shows a schematic plan view of a ready-folded 
package with a marking, 

FIG. 3 shows an apparatus, in particular a fragmen- 
tary schematic side view of a packaging machine, 

FIG. 4 shows an enlarged fragmentary view of the 
apparatus of FIG. 3, 

FIG. 5 shows a plan view of the apparatus of FIG. 3, 
that is to say parts thereof, 

FIG. 6 shows enlarged details of a folding unit for the 
marking of a defective package, 

FIG. 7 shows the detail of FIG. 6 during the folding 
process, 

FIG. 8 shows the detail of FIGS. 6 and 7 at a later 
stage in the folding process, 

FIG. 9 shows an enlarged section taken on the line 
IX — IX of FIG. 8. 

The exemplary embodiment illustrated in the draw- 
ings is directed to the production or forming of bundles 
from a plurality of cigarette packages 10. A group 11 of 
cigarette packages 10 is packaged in an outer wrapping 
12 which is, in this case, made of thin cardboard. A 
(large) package 13 which is produced in this manner 
forms a bundle, which is also called a cigarette carton if 
the bundle is formed from cigarette packages 10. 

The cigarette packages 10 are delivered in the form of 
a continuous package line 14 which is comprised of two 
superposed rows 15, 16 of cigarette packages 10 which 
are in alignment relative to one another. The package 
line 14 leads to a table board 17. In the region of this 
table board, a group 11 which corresponds to the pack- 
age contents is pushed off from the package line 14. For 
this purpose, a group conveyor 18 is disposed below the 
table board 17. This group conveyor is an endless con- 
veyor having a plurality of drive members 19 which 
pass through a longitudinal slit 20 in the table board 17 
and engage the rear side of a group 11. 

The group 11 which is conveyed onto the table board 
17 is fed to a blank of the outer wrapping 12. This blank 
is held ready in an upright plane directed transversely 
relative to the conveying direction of the group 11. The 
group 11 is conveyed through the plane of the outer 
wrapping 12, whereby the outer wrapping wraps itself 
around the group 11. For this purpose, a top guide 21 is 
disposed above the table board 17 and forms a mouth 
piece orifice together with the table board 17 for the 
U-shaped folding of the outer wrapping 12 when the 
group 11 is transported into the region of the top guide 
21, thereby taking along the outer wrapping 12. The 
blanks for the outer wrapping 12 are extracted from a 
magazine 22. 
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In a following folding station 23, the outer wrapping The gusset 36 is applied to the package in the region 

12 is folded in the region of laterally directed end faces of the folding station 23. For this purpose, a folding unit 

which extend parallel to the direction of transport, and which is illustrated in FIGS. 6 to 9 acts upon the rear 

in the region of the rearward side with respect to the side of the package 13 with respect to the conveying 

direction of transport. For this purpose, different kinds 5 direction. This folding unit is formed from an elongated 

of known folding means 24 are provided. These folding and rail-like upper folding member 43 which folds over 

steps are carried out in the region of a folding platform the upper tab 32 from the rearwardly directed horizon- 

25 which is appropriately adapted for this purpose. tal position (FIG. 4) until it contacts the rear side of the 

The finished packages 13 are then fed to a discharge package contents. For this purpose, the upper folding 

track 26. For this purpose, the group conveyor 18 10 member 43 can be moved up and down, 

places the packages 13 on a transfer conveyor 27 which The ] °wer & b 33 is folded over by a lower folding 

is formed from an angle section. The transfer conveyor member 44 which is disposed below the folding plat- 

27 is moved together with the packages 13 through a form 2S - ™s lower folding member also takes the form 
quarter circle, thereby turning the package 13 by 90% so of 311 elongated section and can be moved up and down, 
that the package stands upright in the region of the 15 whereby it takes a long the lower tab 33 during the 
discharge track 26. upward movement. 

The exemplary embodiment described above is di- J** lower foldm S member 44 °P erates m association 
rected to the handling of cuboid elongated (bundle) with a corner folding member 45 m order to form the 
packages 13 having an outer wrapping 12 made of thin ™rinn& th * » t0 ^ m order *> fo1 ^ ^ **• 
cardboard. A blank for this wrapping 12 is illustrated in 20 ^ corne !" foldm S m , ember &o takes the form of a flat 
FIG. 1. The blank is divided by means of folding lines section a f d IS f ovable to r a u nd / r0 m horizontal *; 

28 into individual fields for forming package walls. A rectl ° n : ^ end P 0rtl0n °f lower fol f fj? ™mber 44 

large-surfaced rectangular top wall 29, a corresponding Yi mch 15 ^ ' 0m r StS-"^ 

ii *n j * i * -a -a ii 45 is provided with a sharpened inclined folding edge 

bottom wall 30 and an intermediate elongated side wall „ . - r , _ . . K „ ... j* 

- j A •* -j ii r 25 46. This foldmg edge interacts with a corresponding 

31 are thus formed. An opposite side wall of corre- . v , - , e , & - - , *V . & 

,, «• . . - K F , - . , inclined foldmg edge 47 of the corner foldmg member 

sponding dimension is formed from two closure tabs , - , r 5 - , . ^, . 

\ . , 6 t . . . . 45 which foldmg edge 47 is sharpened on the opposed 

which overlap one another m the closed position, in gide ^ 6 member £ ^ ^ dm 

particular from a smaller upper tab 32 and a greater member 45 m mQvable m offset ^ ^ 9) ^ 

lower tab 33 which covers the entire side wall. In the 3Q ovfir } Qne durin ^ foldi of the 

closed position, the lower tab 33 is usually located on fiUSS et 36 

the outside, whereas the narrower upper tab 32 is in- Xo fold ^ 1 36> ^ lower folding meraber 44 is 
serted between lower tab 33 and package contents m the first of ^ moved upwards> <hcrtby taking along the 
form of an insertion flap. lower ^ 33 At ^ same ^ the comer folding mem . 

End wall tabs 34, 35 of different designs are located at 35 ber 45 is moved from a retr acted position transversely, 
the sides of the blank in order to form small-surfaced nam ely horizontally. Before the lower folding member 
end walls. 44 reac h es the final position with the lower tab 33, 

A portion of the outer wrapping 12 which is located nam ely in an inclined position of the lower tab 33, the 
on the outside with a marginal or corner region is modi- f ree edge of ^ i ower tab 33 in the region of the folding 
fied visibly by way of being folded over in order to 40 edge 46 is engaged by the comer folding member 45 and 
mark a defective package. In the described exemplary folded over against the outer side of the lower folding 
embodiment, the outward lower tab 33 in the region of member 44 as the folding means continue their move- 
a side wall serves for the marking of a defective pack- ments (piG. 9). In the meantime, the lower folding 
age. A corner portion of the lower tab 33 which is member 44 has reached the upper end position and has 
directed towards the one end wall of the package is 45 m0 ved the lower tab 33 into the proper (closing) posi- 
folded outwardly, such that an almost triangular gusset tion 0 f the package. Thus, a visible marking is applied to 
36 is turned outside so as to expose the inner side of the the package 13. 

packaging material. This marking makes it easy to iden- The completeness of the package contents, i.e. the 
tify the defective package. group 11, is inspected after the group 11 has been 

As described in the foregoing, the rejection of a de- 50 formed. The inspection can take place before the group 
fective package takes place in the region of the dis- n receives the outer wrapping 12. However, it is more 
charge track 26. Here, a pusher 37 is disposed laterally advantageous if the inspection is carried out as late as 
next to the discharge track 26. This pusher engages an possible, i.e. just before the package 13 is closed in the 
end wall of the defective package and ejects this pack- region of the folding platform 25. Here, the entire group 
age transversely relative to the conveying direction. A 55 n can be monitored in the region of the rear side as 
side boundary 38, 39 of the discharge track 26 is pro- long as upper tab 32 and lower tab 33 are still located in 
vided with a recess 40, 41 through which the pusher 37 the horizontal position. 

and the defective package 13 can pass. The group 11 of packages is preferably inspected by 

The packages 13, which are transported tightly next optical inspection means, specifically cameras 48. Pref- 
to one another in the region of the discharge track 26, 60 erably, such a camera 48 is disposed in the region of the 
are oriented such that their closed side wall 31 faces folding platform 25 above the path of movement of the 
downwards and, accordingly, their side wall formed packages 13. A lens is directed to the (open) rear side of 
from the upper tab 32 and the lower tab 33 faces up- the package such that it points down from above at an 
wards. The marking (gusset 36) which is applied to the angle, 
lower tab 33 can thus be identified on the top side. For 65 What is claimed is: 

this purpose, an inspection means, specifically an optoe- 1. A process for production of packages (13), wherein 
lectric sensor 42 which controls the pusher 37 is dis- a group (11) of individual cigarette packs (10) is sur- 
posed in the vicinity of the pusher 37. rounded by an outer wrapper (12) to form a package, 


05/05/2003, EAST Version: 1.03.0002 


5,412,926 


and wherein groups of said individual packs are con- 
veyed in a forward conveying direction, said process 
comprising the following steps: 

a) forming each group (11) to consist of at least one 
row of individual packs (10) and to extend trans- 5 
versely relative to said conveying direction of the 
groups (11); 

b) transporting the group (11) on a support (17), such 
that a blank for an outer wrapping (12), which 
blank is held ready in a plane located transverse 10 
relative to said conveying direction, is folded 
around the group (11) in a U-shaped manner, and 
taken along with the group (11); 

c) inspecting the group (11), with respect to a com- 
plete number of individual packs in the group (11), 15 
by at least one contactless inspection means (48) 
that is directed towards a rearward face of the 
group (11), which face extends transversely rela- 
tive to said conveying direction, and which is 
formed from faces of all the individual packs of the 
group (11); 

d) if the group (11) is incomplete, identifying the 
package as defective and causing the inspection 
means to generate an error signal which subse- 25 
quently causes the defective package (13) to be 
provided with a marking which is visible from 
outside the package; 

e) rejecting a defective, marked package (13) from a 
feed stream in a region of a discharge track (26); 3Q 
and 

0 in the package (13) which is identified as being 
defective, providing the outer wrapping (12) with 
the visible marking by folding over a portion of an 
outer lower folding tab (33) of the outer wrapping, 35 
said folding tab (33) being located outside in a com- 
plete package (13). 

2. A process for the production of packages (13) from 
a group (11) of individual cigarette packs (10) which are 
surrounded by an outer wrapping (12), wherein groups 43 
of said packs are transported in a transport direction, 
said process comprising the following steps: 

a) making the outer wrapping (12) from cardboard; 

b) assembling the individual packs (10) into a group 
(11) to form the contents of a package (13), and 45 
then wrapping the group (11) in the outer wrap- 
ping (12); 

c) immediately before or during the wrapping step, at 
a time when the package (13) is at least still par- 
tially open, inspecting the group for a complete 50 
number of individual packs therein; 

d) identifying as a defective package a package which 
contains fewer than said complete number of 
packs, and providing the defective package with a 
visible exterior marking during the wrapping step 55 
by folding over a portion of an outer lower folding 
tab (33) of the outer wrapping, wherein said fold- 
ing tab (33) is located on an exterior of the finished 
package; and 

e) then, rejecting the marked package (13) in a region 60 
of a discharge track (26) for completed packages 
(13). 

3. The process as claimed in claim 2, wherein the 
inspecting step comprises contactlessly inspecting by a 
camera (48) the group (11) of assembled individual 65 
packages (10), which form the package contents, with 
respect to completeness in a region of a rearward side 
with respect to said direction of transport, the rearward 


side being formed from rearward faces of all cigarette 
packs (10) of the group (11). 

4. The process as claimed in claim 3, further compris- 
ing the step of causing the group (13) to take along a 
wrapping blank, wherein the rearward side of the group 
(11) is inspected immediately before taking along the 
blank which forms the outer wrapping (12), or immedi- 
ately after taking along the blank. 

5. The process as claimed in claim 1 or 2, wherein the 
outer lower folding tab (33) is located on a rearward 
side wall of the package (13), with respect to said trans- 
port direction, and is folded over in a region of a comer, 
such that a corner portion is folded outward with an 
inner side of the wrapping, thereby forming an essen- 
tially triangular gusset (36). 

6. The process as claimed in claim 5, further compris- 
ing the steps of placing the lower folding tab (33) in an 
inclined position, and producing the gusset (36) by fold- 
ing during the folding of the lower folding tab (33) 
when said lower folding tab is located in the inclined 
position. 

7. In an apparatus for production of packages (13) 
from individual cigarette packs which form a group 
(11), and from an outer wrapping (12) for the group, the 
outer wrapping being made from thin cardboard or 
paper, said groups being conveyed in a conveying di- 
rection, the improvement 

a) wherein each group (11) consists of at least one 
row of the individual packs, and extends trans- 
versely relative to said conveying direction of the 
groups (11); and comprising: 

b) means for transporting the group (11) on a support 
(17), so that a blank for the outer wrapping (12), 
which blank is held ready in a plane transverse 
relative to the conveying direction of the group 
(11), is folded around the group (11) by a U-shaped 
folding movement, and taken along by the group; 

c) means for inspecting the group (11), with respect 
to completeness of the group, by at least one con- 
tactless inspection means (48) that is directed 
towards a rearward, transversely directed side face 
of the group (11) relative to said conveying direc- 
tion, wherein said side face is formed from faces of 
all the individual packs in the group (11); 

d) for marking a package (13) identified as being 
defective, folding means for folding over a portion 
of the outer wrapping (12); and 

e) means for rejecting the defective package (13) 
from a feed stream of the packages in a region of a 
discharge track (26). 

8. The apparatus as claimed in claim 7, comprising 
means for partly folding over a lower tab (33) in a re- 
gion of a side wall of the outer wrapping (12), which 
side wall is a rearward wall with respect to said convey- 
ing direction, for marking a defective package (13) such 
that a part region of the lower tab (33) is directed out- 
ward with its inner side. 

9. The apparatus as claimed in claim 8, further com- 
prising folding means for folding over a gusset (36) of 
the lower tab (33), whereby an upwardly movable 
lower folding member (44) for the lower tab (33) inter- 
acts with a corner folding member (45) for the gusset 
(36) during an upward movement of the lower folding 
member, such that the gusset (36) of the lower tab (33) 
is folded against an outside of the lower folding member 
(44) as a result of a folding movement of the corner 
folding member (45) in a plane which is offset relative to 
the lower folding member (44). 
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10, The apparatus as claimed in claim 7, further com- 
prising: a sensor (42), in a region of the discharge track 
(26), for detecting a marked package; and a pusher (37) 
for laterally ejecting the marked package. 
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11. The process as claimed in claim 1, wherein said 
contactless inspection means is a camera (48). 

12. The apparatus as claimed in claim 7, wherein said 
contactless inspection means is a camera (48). 
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